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AMENDMENT NO. 1 JULY 2007 

TO 

IS 6917 : 1973 SPECIFICATION FOR GLASS LENSES 

FOR AUTOMOBILE HEADLIGHTS 

(REPLACEABLE BULB) 

(Page 4, clause 3.1.1) — Substitute the following for the existing clause: 

'3.1.1 Limit of Alkalinity — The glass of the lenses shall conform to Class 
HGB 3 of the glass when graded and tested according to the method prescribed 
in IS 2303 (Part 1/Sec 1) : 1994}.' 

{Page A, footnote marked $) — Substitute the following for the existing: 

'JGrading glass for alkalinity Part 1 Hydrolytic resistance, Section I Hydrolytic resistance 
of glass grams at 89°C Method of test and classification {first revision).' 

(Page 5, clause 4.1.1) — Substitute the following for the existing clause: 

'4.1.1 BIS Certification Mark 

The lenses may also be marked with the Standard Mark. 

4.1.1.1 The use of the Standard Mark is governed by the provisions of Bureau of 
Indian Standards Act, 1986 and the Rules and Regulations made thereunder. 
The details of conditions under which the licence for the use of Standard Mark 
may be granted to manufacturers or producers may be obtained from the Bureau 
of Indian Standards.' 
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Indian Standard 

SPECIFICATION FOR GLASS LENSES 

FOR AUTOMOBILE HEADLIGHTS 

( REPLACEABLE BULB TYPE ) 

0. FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institution 
on 13 February 1973, after the draft finalized by the Glassware Sectional 
Committee had been approved by the Chemical Division Council. 

0.2 Glass lenses meant for use in the replaceable bulb type automobile 
headlights are manufactured in large quantities in the country. These 
vary considerably in pattern, geometry and dimensions depending on the 
headlight in which they are to be used. It is, therefore, difficult to pres- 
cribe these in this standard. However, with a view to providing a basis 
for selecting or manufacturing lenses capable of withstanding normal 
mechanical impacts, thermal shocks and atmospheric conditions without 
any significant loss in clarity and output of light besides providing a 
properly distributed beam of light, suitable methods of sampling and test 
and criteria for judging the quality of lenses have been prescribed in this 
standard. 

0.3 In clause 3.2.1 reference has been made to standard strain discs. A 
set of 5 such standard strain discs is available on payment from the 
Central Glass and Ceramic Research Institute, Calcutta 32. 

0.4 Forjudging the resistance of lenses to weathering and solarization, a 
test based on artificial weathering and solarization cycle has been pres- 
cribed in this standard. For assessing suitability a new product is com- 
pared with an approved sample which is also subjected to the test simul- 
taneously. It is, however, to be expected that the onset and degree of 
deterioration of the lenses on natural weathering and solarization will 
show some variations because of the variations of day-light (intensity and 
spectral distribution), air temperature, relative humidity, rainfall, periods 
during which the lenses remain wet and atmospheric contaminants. 

0.5 This standard contains clauses 4.1, 4.2, B-l.l and B-3.0 which call for 
agreement between the purchaser and the supplier. 

0.6 In the formulation of this standard due weightage has been given to 
international co-ordination among the standards and practices prevailing 
in different countries in addition to relating it to the practices prevailing 
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in the field in this country. This has been met by basing the standard on 
investigations carried out at the Central Glass and Ceramic Research 
Institute, Calcutta and also deriving assistance from the following 
publications: 

BS 3900: Part F 3:1971 Resistance to artificial weathering 
( enclosed carbon arc ). British Standards Institution. 

ASTM Standard C-148-1965 Polariscopic examination of glass 
containers. American Society for Testing and Materials. 

0.7 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, express- 
ing the result of a test or analysis, shall be rounded off in accordance with 
IS : 2-1960*. The number of significant places retained in the rounded 
off value should be the same as that of the specified value in this standard. 



1. SCOPE 

1.1 This standard prescribes the requirements and the methods of 
sampling and test for glass lenses meant for use in replaceable bulb type 
headlights of automobiles. 

2. TERMINOLOGY 

2.1 For the purpose of this standard, definitions given in IS : 1382-1961"]" 
in addition to the following shall apply. 

2.1.1 Light Unit — comprising of a lamp, holder, reflector and a lens. 

2.1.2 Headlight — The light unit of a vehicle intended to illuminate 
road ahead. 

3. REQUIREMENTS 

3.1 Material — The lenses shall be made of colourless glass. They shall 
be clear, bright in appearance and shall have no objectionable tint. 

3.1.1 Limit of Alkalinity — The glass of the lenses when tested in accord- 
ance with 2 of IS : 2303-1963$, shall show a titre value not exceeding 

4.1 ml of 0.01 N hydrochloric acid. 

3.2 Workmanship and Finish — The lenses shall be free from bubbles, 
deformities, stains, chips, foreign particles, surface cracks, wrinkles, scratch 
marks or any other defect that may affect the optical characteristics or 
obviously spoil the appearance. 

*Rules for rounding off numerical values ( revised). 
tGlossary of terms relating to glass industry. 
{Method of grading glass for alkalinity. 
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3.2.1 Annealing — The lenses shall be well annealed so that the residual 
strain in them shall not be more than that of one standard strain disc 
corresponding to 22.8 ± 1.0 nm of optical retardation. 

3.2.1.1 The residual strain may be determined by the method 
prescribed in Appendix A using a polarirneter or by a polariscope in 
conjunction with one standard strain disc (see 0.3 ) which has an optical 
retardation of not less than 21.8 nm nor more than 23.8 nm. 

3.3 Pattern, Geometry and Dimensions — The pattern, geometry and 
dimensions of lenses shall be such that when they are fitted in a light unit, 
they shall meet the photometric requirements for automobile headlights 
prescribed in IS : 3563-1966*. 

3.3.1 The lens design shall preclude inadvertent shifting with respect 
to the light unit. 

3.4 Resistance to Weathering and Solarization — The lenses shall 
pass the test for resistance to weathering and solarization when tested in 
accordance with the method prescribed in Appendix B. 

3.5 Resistance to Thermal Shock — The lenses shall withstand a 
thermal shock of 55°C when tested in accordance with method D of 
IS : 6506-1972f. 

4. MARKING AND PACKING 

4.1 Marking — The lenses shall be marked legibly and indelibly with the 
following in places which do not affect the optical performance: 

a) Manufacturer's name or recognized trade-mark, if any; and 

b) Symbols as desired by the purchaser. 

4.1.1 The lenses may also be marked with the ISI Certification Mark. 

NOTE — The use of the ISI Certification Mark is governed by the provisions of the 
Indian Standards Institution ( Certification Marks ) Act and the Rules and Regulations 
made thereunder. The ISI Mark on products covered by an Indian Standard 
conveys the assurance that they have been produced to comply with the requirements 
of that standard under a well-defined system of inspection, testing and quality control 
which is devised and supervised by ISI and operated by the producer. ISI marked 
products are also continuously checked by ISI for conformity to that standard as a 
further safeguard. Details of conditions under which a licence for the use of the ISI 
Certification Mark may be granted to manufacturers or processors, may be obtained 
from the Indian Standards Institution. 

4.2 Packing — The lenses shall be packed as agreed to between the 
purchaser and the supplier. 

* Specification for automobile headlights ( replaceable bulb type). 
tMethods for thermal shock tests on glassware. 
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5. SAMPLING 

5.1 The method of drawing representative samples and criteria for con- 
formity to this specification shall be as prescribed in Appendix C. 



APPENDIX A 

( Clause 3.2.1.1 ) 

DETERMINATION OF RESIDUAL STRAIN IN GLASS LENSES 

A-0. GENERAL 

A-0.1 Two methods are prescribed; method A is based on measurement 
of strain with a polarimeter, and method B on comparison with standard 
strain discs using a polariscope. Any one of these methods may be used 
depending on availability of equipment. 

A-l. METHOD A 
A-l.l Apparatus 

A-l. 1.1 Polarimeter — conforming to the following requirements: 

a) The high brightness of the field shall be at least 30 cd/cm 2 at the 
edge of the field, as observed with the polarizing element and 
protecting element in operating position; 

b) The degree of polarization of the field at all points shall not be 
less than 99.0 percent; 

c) The field shall be of sufficient size to permit the examination of 
the whole lens at one viewing; 

d) The source of light shall consist of 75 or 100 W incandescent lamp 
bulbs so arranged as to satisfy the brightness requirements stated 
in (a) above; 

e) A quarter-wave plate with an optical retardation of 141 nm shall 
be inserted between the polarizer and the analyzer with its slow 
axis at 90° to the plane of polarization of the polarizer; and 

f) The analyzer shall be so mounted that it can be rotated with 
respect to the polarizer and quarter-plate, and the angle of 
rotation determined. 

A-l. 2 Procedure — Rotate the analyzer initially so as to have its plane 
of polarization perpendicular to that of the polarizer. This is the ' ' 
position and the field should be black. Introduce the lens and view the 



IS : 6917 - 1973 

face of the lens through the analyzer. A dark cross will appear in the 
field between the areas which shall show colour in a tint plate polariscope. 
In a lens with low strain, this cross will be hazy and indistinct. Rotating 
the analyzer causes the dark cross to separate into 2 arcs which proceed 
outward in opposite directions towards the edges of the lens. As these 
dark areas move outward, they develop a blue-grey colour on the concave 
side and a brown colour on the convex side. In measuring the 
birefringence at a selected point, rotate the analyzer until the blue-grey 
colour isjust displaced by the brown colour at the selected point. Rotate 
the lens itself about its own axis to determine if the region of maximum 
birefringence has been selected. If not, rotate the analyzer further to 
displace the blue-grey colour with the brown colour in the region of 
maximum birefringence. Convert the angle of rotation of the analyzer to 
optical retardation. 

NOTE — One degree of rotation of the analyzer is equivalent to about 3.14 nm of 
optical retardation when a white light source as specified in (d) above is used 
( effective wave length approximately 565 nm ). 

A-l.2.1 The lens shall be taken as having satisfied the requirement of 
the test if the strain does not exceed optical retardation of 23.8 nm. 

A-2. METHOD B 

A-2.1 Apparatus 

A-2. 1.1 Polariscope — conforming to the following requirements: 

a) The high brightness ofthe field shall be at least 30 cd/cm 2 at the 
point where the lens is held for examination and at least 17 cd/cm 2 
at the edge of field as observed with the polarizing element and 
protective element in operating position, 

b) The degree of polarization of the field at all points shall not be 
less than 99.0 percent, 

c) The field shall be of sufficient size to permit the examination of 
the whole lens at one viewing, and 

d) A sensitive tint plate standardized to give an optical retardation 
of 565 nm shall be used. 

A-2. 1.2 Standard Strain Disc — One. Such a disc shall be a circular plate 
of glass between 7.5 and 10 cm in diameter and having nominal residual 
strain ( about 6 mm from the edge ) corresponding to not less than 21.8 nm 
nor more than 23.8 nm of optical retardation. 

NOTE 1 — In standardizing such discs for measurement or calibration, error shall 
not exceed 0.7 nm. 

NOTE 2 — A set of 5 such discs is generally available which could be useful in 
covering the range of annealing of commercial glass containers also. 
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A-2.2 Procedure — Rotate the analyzer initially so as to have its plane 
of polarization perpendicular to that of the polarizer. The field should 
look black. Introduce the lens in the field of vision and view its face 
through the analyzer. Compare the maximum broad colour pattern in the 
lens with the maximum colour produced with the standard strain disc to 
determine whether the maximum amount of colour with the lens is less 
than that produced in the standard strain disc. 

A-2.2. 1 The lens shall be taken as having satisfied the requirement of 
the test if the intensity of colour produced by it does not exceed that 
produced by one standard strain disc. 



APPENDIX B 

( Clause 3 A) 

RESISTANCE TO WEATHERING AND SOLARIZATION 

B-0. GENERAL 

B-0.1 The action of atmosphere and sunlight on the lenses in due course 
of time results in weathering and solarization which brings about loss of 
transparency and discoloration ( usually brownish ). This test is, there- 
fore, prescribed to ensure that the performance of new lots of lenses is not 
inferior to that of the approved samples under actual conditions of use. 

B-l. PREPARATION OF THE TEST SPECIMENS 

B-l.l Take the required number of samples and 4 approved samples, unless 
otherwise agreed to between the purchaser and the supplier. Wash the 
pieces with tap water to remove any adhering dirt or dust. Finally rinse 
with distilled or demineralized water and dry. 

NOTE — If the normal drying conditions arc specified, these should be interpreted as 
a temperature of 27 ± 2°C and a relative humidity of 60 to 70 percent with free 
circulation of air and without exposure to direct sunlight. 

B-2. APPARATUS 

B-2.1 A suitable apparatus is illustrated diagrammatically in Fig. 1 and 2 
and consists of the following. 

B-2. 1.1 Drum — 1.2 m in diameter; so mounted that it rotates about its 
axis which is vertical; with a lid fitted over the top of the drum but not 
rotating with it; and so arranged that the lid can be lowered or raised. 
The drum should rotate continuously, completing 1 revolution every 
20 minutes. 

8 
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B-2.1.2 Frame — consisting of 2 galleries for mounting lenses under test. 
The galleries are designed to hold the lenses at an angle of 10 to 15° to the 
vertical and have provision for drainage. 

B-2.1.3 Enclosed DC Arc Lamp — mounted with its axis vertical, 
215 ± 15 mm from the axis of the drum, and at such a height that the 
centre of the arc is approximately 25 mm above the centre of the lenses on 
the upper gallery. The arc is enclosed in a clear borosilicate glass cylin- 
der 178 mm long, 127 mm in diameter and 1.5 to 3 mm in wall thickness 
( see Fig. 1 ). 

B-2. 1.3.1 The arc is formed between two uncovered carbons, each 
15 mm in diameter, the upper (positive) carbon being 305 mm long 
when fitted. The power consumption across the arc is 6 000 ± 50 W, 
the voltage being controlled between 130 and 145 V. The burning rate 
for the positive carbon should not exceed 4 mm/h. A burning rate in 
excess of this figure can usually be traced to an air leak in the lamp. 

B-2. 1.3. 2 Care should be taken to ensure that the base of the lamp 
does not cast a shadow on the test lenses on the lower gallery. 

B-2. 1.4 Assembly of Two Water Atomizers — centrally placed, by means of 
which the panels are sprayed with fresh distilled or demineralized water 
which shall be drained away from the bottom of the drum and not recir- 
culated. Each atomizer discharges about 1 500 ml of water per hour at 
an air pressure of approximately 4 kN/m 2 in such a way that the whole of 
the surface of each lens is evenly wetted with a fine spray approximately a 
quarter of a revolution before it comes in closest proximity to the lamp. 
A suitable assembly is illustrated in Fig. 2. 

B-2. 1.4.1 In storage and in passage to the atomizers, the water shall 

not come in contact with any material other than stainless steel, glass 

polymethyl methacrylate, polythene or other inert material. The water 
issuing from the jets shall comply with the following limits: 

Total solids Not more than 5 ppm 

Iron ( as Fe ) Not more than 0.25 ppm 

Copper ( as Cu ) Not more than 0.20 ppm 

Silica Not detectable 

pR 6 to 7 

The temperature ofwater in the atomizers should not exceed 30°C. 

NOTE — The water system should be cleaned regularly to ensure that the jets and the 
water flow systems are free from algal growth and bacterial slime. 

B-2. 1.5 Ventilating Fan — fitted in the lid and so arranged as to blow air 
into the drum at a rate of approximately 500 m 3 /h. The fan is fitted into 
the lid diametrically opposite to the direction of the sprays, with its axis 
300 to 350 mm from the axis of the drum ( see Fig. 1 ). 
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FIG. 1 DIAGRAM OF APPARATUS FOR ARTIFICIAL WEATHERING 
AND SOLARIZATION 
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NOTE — The distance between the two atomizers is shown as 150 mm, but 
this distance should be such that the panels are uniformly wetted when the sprays 
are operating. 

FIG. 2 DETAILS OF ASSEMBLY OF WATER ATOMIZERS 
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B-3. PROCEDURE 

B-3.0 It is preferred if the full test period is carried out as a continuous 
exposure but where breaks occur due to failure of the equipment and diffi- 
culties in operating over the week end, the required number of hours 
should be added on to make up for the time lost. The use of the equip- 
ment as an interrupted cycle may be permitted subject to agreement 
between the parties. 

B-3.1 Maintain the temperature of the room in which the apparatus is 
operated at 27 ± 2°C Fit the lamp with a new pair of carbons and a 
clean borosilicate glass cylinder free from cracks and chips. Arrange the 
samples on the frame with the concave side of lenses facing the wall of the 
drum. Start the apparatus and expose the lenses for the specified period, 
operating the apparatus in cycles of 24 hours as follows: 

a) 4 hours with atomizers on and fan off, 

b) 2 hours with atomizers off and fan on, 

c) 10 hours with atomizers on and fan off, 

d) 2 hours with atomizers off and fan on, 

e) 5 hours with atomizers on and fan off, and 

f) 1 hour with atomizers off and fan off and apparatus stopped. 

During the last period of 1 hour, change the carbons, clean the glass cylin- 
der and prepare to recommence the cycle. 

B-3. 1.1 At intervals of 7 days, remove the lenses, allow to dry, and 
compare with approved samples for difference in transparency and colour. 
If the samples under test show any change of colour or loss of trans- 
parency in relation to approved samples, stop further testing and reject 
the samples. 

B-3. 1.2 After the specified period of 21 days of exposure, remove the 
lenses, allow to dry, repeat the examination and report the results. 



APPENDIX C 

( Clause 5.1 ) 

SAMPLING OF GLASS LENSES FOR AUTOMOBILE 
HEADLIGHTS 

C-l. SCALE OF SAMPLING 

C-l.l In any consignment, all glass lenses of the same pattern, geometry 
and dimensions manufactured from the same material under relatively simi- 
lar conditions of manufacture shall be grouped together to constitute a lot. 

12 
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C-1.2 For ascertaining the conformity to the requirements of this speci- 
fication the tests shall be carried out separately for each lot. 

C-1.3 The number of glass lenses to be sampled from a lot for ascertain- 
ing conformity to the requirements of this specification shall be according 
to Table 1. 

C-l.3.1 Glass lenses to be included in the sample shall be selected at 
random from the lot. In order to ensure the randomness of selection, 
procedures given in IS : 4905-1968* may be followed. 



C-2. NUMBER OF TESTS AND CRITERIA FOR CONFORMITY 

C-2.1 Characteristics Requiring Non-destructive Testing ( See 3.2 

and 3.3 ) — In respect of workmanship and finish, annealing, pattern, 
geometry and dimensions, sample lenses selected according to col 3 of 
Table 1 shall be examined. A glass lens failing to satisfy any one or more 
of these requirements shall be regarded as defective. 

C-2. 1.1 The lot shall be accepted without further toting if the number 
of defective glass lenses in the sample does not exceed the corresponding 
acceptance number ( see col 5 of Table 1 ). 

C-2. 1.2 The lot shall be rejected without further testing if the number 
of defective glass lenses in the sample is found to be greater than or equal 
to the corresponding rejection number ( see col 6 of Table 1 ). 

C-2. 1.3 If the number of defective glass lenses found in the sample is 
between the corresponding acceptance and rejection numbers, another 
sample of the same size as given in col 3 of Table 1 shall be tested. The 
lot shall be accepted if the total number of defective glass lenses in the 
cumulative sample does not exceed the corresponding acceptance number 
given in col 5 of Table 1 and rejected if this number equals or exceeds the 
corresponding rejection number given in col 6 of Table 1. 

C-2. 2 Characteristics Requiring Destructive Testing ( See 3.1.1, 3.4 

and 3.5 ) — In respect of limit of alkalinity, resistance to weathering and 
solarization, and thermal shock, the samples of lenses shall be selected 
according to column 7 of Table 1 from out of those which have passed 
non-destructive tests as above. 

C-2. 2.1 Limit of Alkalinity — A test sample shall be prepared from any 
3 lenses taken at random from out of those selected as in col 7 of Table 1 
for carrying out the alkalinity test. The lot shall be accepted if the 
material passes the alkalinity test, otherwise the lot shall be rejected. 



*Methods for random sampling. 

13 
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C-2.2.2 Resistance to Weathering and Solarization and Thermal Shock — Out 
of the remaining samples, selected according to C-2.2 and column 7 of 
Table 1 equal number of samples shall be tested for (a) resistance to 
weathering and solarization and (b) resistance to thermal shock. The lot 
shall be accepted if all the selected glass lenses pass the corresponding tests. 

TABLE 1 SCALE OF SAMPLING AND PERMISSIBLE NUMBER OF 

DEFECTIVES 

( Clauses C-1.3 and C-2 ) 



No. OF GLASS 
LENSES IN 
THE LOT 




NON-DESTRUCTIVE TESTING 

.,, a 




DESTRUCTIVE 

TESTING, 
No. OF GLASS 


Stage of 


No. of 


Cumula- 


Accept- 


Rejec- 




Sampling 


Glass 


tive No. 


ance 


tion 


LENSES IN THE 






Lenses 


of Glass 


No. 


No. 


SAMPLE 






in the 


Lenses 












Sample 


in the 
Sample 








(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


(7) 


Up to 500 


First 


13 


13 





2 


13 




Second 


13 


26 


1 


2 


- 


501 to 1 000 


First 


20 


20 





3 


19 




Second 


20 


40 


3 


4 


- 


1 001 and 


First 


32 


32 


1 


4 


29 


above 


Second 


32 


64 


4 


5 


- 



14 



INTERNATIONAL SYSTEM OF UNITS ( SI UNITS ) 



Base Units 
















QUANTITY 




UNIT 


SYMBOL 










Length 




metre 


m 










Mass 




kilogram 


kg 










Time 




second 


s 










Flectric current 




ampere 


A 










Thermodynamic 




kelvin 


K 










temperature 
















Luminous intens 


ity 


candela 


cd 










Amount of subs 


ance 


mole 


mol 










Supplementary Units 














QUANTITY 




UNIT 


SYMBOL 










Plane angle 




radian 


rad 










Solid angle 




steradian 


SI- 










Derived Units 
















QUANTITY 




UNIT 


SYMBOL 




DEFINITION 


Force 




newton 


N 


1 


N 


= 1 


kg.m/s 2 


Energy 




joule 


J 


1 


J 


= 1 


N.m 


Power 




watt 


W 


1 


W 


= 1 


J/s 


Flux 




weber 


Wb 


1 


Wb 


= 1 


V.s 


Flux density 




tesla 


T 


1 


T 


= 1 


Wb/m 2 


Frequency 




hertz 


Hz 


1 


Hz 


= 1 


c/s (s" 1 ) 


Electric conductance 


Siemens 


s 


1 


S 


= 1 


A/V 


Electromotive force 


volt 


V 


1 


V 


= 1 


W/A 


Pressure, stress 




pascal 


Pa 


1 


Pa 


= 1 


N/m 2 
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